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Description 

Field of the Invention 

[0001 ] The present invention relates to a sulfonamide-containing indole compound and to an antiangiogenic effect 
thereof. More particularly, it relates to an antitumor agent, a cancer metastasis suppressor, a therapeutic agent for dia- 
betic retinopathy, a therapeutic agent for rheumatic arthritis and a therapeutic agent for hematoma on the basis of an 
antiangiogenic effect. 

Prior Art 

[0002] It has become clear that there is a close relation between proliferation of cancer and angiogenesis. Thus, 
when angiogenesis is not generated at the site of cancer, the cancer remains in a state of dormant tumor. However, it 
has become clarified that, when angiogenesis is generated, oxygen and nutrients in blood are supplied to the tumor 
whereby proliferation and metastasis of cancer are promoted resulting in a clinically malignant state. Accordingly, it is 
expected that, when angiogenesis of cancer is suppressed, proliferation and metastasis of cancercan be suppressed. 
Since angiogenetic vessels are composed of endothelial ce Is and interstitial cells of the host, target of the antiang- 
iogenic agent is not cancer cells but such normal ceils of the host. Because of the fact that the cancer cells are not a 
direct target, efficacy to the cancer which does not respond to known anticancer agents can be expected as well and, 
in addition, it is presumed that the possibility of occurrence of tolerant cancer which is a big problem in cancer therapy 
is little. In addition, angiogenesis is a tumor-specific phenomenon and, in mature individuals, it is limited to the formation 
of endometrium, etc. accompanied by a menstrual cycle. Accordingly, its adverse effect is thought to be little as com- 
pared with known anticancer drugs. Recently, it has been experimentally proved in preclinical tests that antiangiogenic 
agents are able to suppress and further to reduce the proliferation of cancer in Ihe cancer-transplanted models and that 
tolerant cancer is not generated and, in clinical tests, the correlation between angiogenesis and malignization of many 
solid cancers such as breast cancer, prostatic cancer, lung cancer and cancer of the colon has been shown. 
[0003] In cancer tissues, apoptosis and proliferation of cancer cells continuously occur and it has been known that, 
depending upon the balance between them, progressive cancer or dormant tumor is resulted. An antiangiogenic agent 
does not directly kill the cancer cells but cuts off the nutrient sources so that the said balance is inclined to apoptosis 
inducing dormant tumor or reduction In cancer whereby it is a drug which can be expected to exhibit an excellent effect 
(prolongation of life, inhibition of recurrence and suppression of metastasis) by a long-term therapy. 
[0004] In a preclinical stage, there are antiangiogenic agents by various action mechanisms but, since their antitu- 
mor effect in a preclinical stage is insufficient, their usefulness in clinical stage is still doubtful and, therefore, there has 
been a brisk demand for antiangiogenic agents where the effect is reliable. 

[0005] It has been also known that angiogenesis participates in retinopathy or retinitis. When blood vessel is prolif- 
erated in retina, eyesight gets worse and, when progressed, blindness is resulted. There has been no effectve thera- 
peutic drug therefor at present and effective therapeutic drugs have been demanded. 

[0006J WO 9301 1 82 discloses antitumor agents due to a specific tyrosine kinase inhibiting activity of the com- 
pounds having an indole skeleton but they are indolyimetrylene-2-lndolinone compounds and are different from the 
present invention. Similarly, WO 96401 6 discloses an anttumor agent due to a specific tyrosine kinase inhibiting activity 
Of the compounds having an indole skeleton but they are 2-indo!inonc-3-methylene compounds and are different from 
the present invention. Sulfonamide compounds having an indole structure are disclosed in JP-A 7-1 65708 and JP-A 8- 
231 505. However, the compounds which are specifically disclosed in JP-A 7-1 65706 and have two substftuents other 
than aryl (or heteroaryl) sulfonylamino group on an indole ring are limited and combinations of those substituents are 
only six, i.e. (1 ) 3-CI and 4-CI; (2) 3-CI and 4-OCH 3 ; (3) 3-Ci and 4-OH; (4) 3-CI and 4-CH 3 ; (5) 3-CI and 4-CN; and (6) 

3- CN and 5-Br. There is no combination of (a) 3-CN and 4-CH 3 ; (b) 3-CI and 5-Br; (e) 3-CI and 4-Br; and (d) 3-Br and 

4- CH 3 . With regard to 4-halogen monosubstituted compounds, there is a description for 4-Br compounds but its sulfonyl 
moiety is a p-nitrophenol compound only. Further, indole compounds disclosed in JP-A 8-231505 are 3-halogen or 3- 
cyano monosubstituted compounds only. In those laid-open publications, there is no description for an antiangiogenic 
effect at all and there is no description suggesting that as we!l. " 

Disclosure of the Invention 

[0007] An object of the present invention is to create a novel antiangiogenic agent and to provide an antitumor 
agent which shows a high safety and a sure effect as compared with conventional antitumor agents and is able to be 
administered for a long period, 

[0008] The present inventors have carried out an intensive study, found that the sulfonamide-containing indole com- 
pound represented by the following formula achieves the aimed object and accomplished the presenl invention. That is, 
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the present invention relates to a sulfonamide-containing indole compound represented by the following formula (I), its 
pharmacologically acceptable salt or hydrates thereof. 




In the formula, R 1 represents hydrogen atom, a halogen atom or cyano group; R 2 and R 3 are the same as or different 
from and each represents hydrogen atom, a C,-C 4 lower alkyl gro jp or a halogen atom; R 4 represents hydrogen atom 
or a C,-C 4 lower alkyl group; and the ring A represents cyanophenyl group, aminosulfonylphenyl group, aminopyridyl 
group, aminopyrimidyl group, halopyridyl group or cyanothiophenyl group, provided that the case where all of R 1 , R 2 
and R 3 are hydrogen atoms, where both R 2 and R 3 are hydrogen atoms, or where the ring A is aminosulfonyl group and 
both R 1 and R 2 are halogen atoms is excluded. Further, when the ring A is cyanophenyl group, 2-amino-5-pyridyl group 
or a 2-halo-5-pyrldyl group and R 1 is cyano group or a halogen atom, at least one of R 2 and R 3 should not be a hydro- 
gen atom. 

[0009] The present invention relates to a method for the prevention or therapy of the disease against which inhibi- 
tory of angiogenesis atthe site of tumor, rheumatic arthritis or diabetic retinopathy is effective for the prevention or ther- 
apy, by administering a pharmacologically effective dose of the above-mentioned indole compound, its 
pharmacologically acceptable salt or hydrates thereof to a patient. 

[0010] The present invention further relates to a use of the above-mentioned indole compound, its pharmacologi- 
cally acceptable sail or hydrales thereof for the manufacture of a preventive or therapeutic agent for the disease against 
which an antlangiogenfc agent Is effective for the prevention or therapy. 

[0011] The present invention furthermore relates to an antlangtogenic agent, an antitumor agent, a therapeutic 
agent for pancreatic cancer, a therapeutic agent for cancer of the colon, a therapeutic agent for gastric cancer, a ther- 
apeutic agent for breast cancer, a therapeutic agent for prostatic cancer, a therapeutic agent for lung cancer, a thera- 
peutic agent for ovarian cancer, a cancer metastasis suppressor, a therapeutic agent for diabetic retinopathy, a 
therapeutic agent for rheumatic arthritis or a therapeutic agent for hematoma, which comprises the above-mentioned 
indole compound, Hs pharmacologically acceptable salt or hydrates thereof as an effective ingredient, it relates to a 
method for prevention, therapy and improvement by use of any of those pharmaceutical agents. Further, it relates to a 
use of the above compound for the manufacture of any of those pharmaceutical agents. 

[0012] In the above formula (t), a halogen atom means fluorine atom, chlorine atom, bromine atom or iodine atom. 
A C,~C4 lower alkyl group means a linear or branched alkyl group such as methyl group, ethyl group, n-propyl group, 
n-butyl group, iso-propyl group, iso-btityl group and tert-butyt group. 

[0013] The indole compound represented by the above formula (I) may form a salt with an acid orwith a base. The 
present invention also includes a salt of the indole compound (I) as well. Examples of the salt with an acid are an inor- 
ganic acid salt such as hydrochloride, hydrobromide or sulfate and that with an organic acid such as acetic acid, lactic 
acid, succinic acid, fumaric acid, maleic acid, citric acid, benzoic acid, methanesulfonic acid or p-toluenesulfonic acid. 
Examples of the salt with a base are an inorganic salt such as sodium salt, potassium salt or calcium salt and that with 
an organic base such as triethylamine, arginine or lysine. 

[001 4] It goes without saying that ail hydrates of such a compound and of its pharmacologically acceptable salt are 
included. Although the compounds of the present invention show a strong antlangiogenic effect, compounds which are 
subjected to metabolism such as oxidation, reduction, hydrolysis and conjugation in vivo are also included. The present 
invention further includes the compounds which produce the compound of the present invention as a result of metabo- 
lism such as oxidation, reduction and hydrolysis in vivo. 

[0015] The compound of the present invention (I) can be manufactured by various methods and representative 
ones among them will be as follows. 

[0016] It can be manufactured by the reaction of a sulfonic acid represented by the formula (II): 




(In the formula, the ring Aa represents cyanophenyl group, aminosulfonylphenyl group, aminopyridyl group, aminopy- 
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rimidyl group, a habpyridyl group D r cyanothiophenyl group) or a reactive derivative thereof with a compound repre- 
sented by the formula [111): 




(in the formula, R 1a represents hydrogen atom, a halogen atom orcyano group; and R 2a and R 33 are the same as or 
different from and each represents hydrogen atom, a C,~C 4 lower alky] group or a halogen atom, provided that the 
case where all of R 1a , R £a and R 3a are hydrogen atoms or where bolh R 23 and R 33 are hydrogen atoms is excluded). 
[0017] Examples of the reactive derivative of the sulfonic acid (II) are commonly and well utilized reactive deriva- 
tives such as sulfonyl halide, sulfonyl acid anhydride and N-sulfonylimldazolide and the particularly advantageous 
example is a sulfonyl halide. Although there is no particular limitation for the solvent used for the reaction, those which 
dissolve the material substances and do not readily react with them are preferred. For example, pyridine, tetrahydro- 
furan, dioxane. benzene, ethyl ether, dichioromethane, dimethylforrnamide and a mixed solvent consisting of two or 
more which are selected from them can be used. In addition, when an acid is liberated with a progress of the reaction 
as in the case of using a sulfonyl halide in the reaction, it is preferred to conduct the reaction in the presence of an 
appropriate deacidifying agent and, therefore, the use of a basic solvent such as pyridine is particularly appropriate. 
When a neutral solvent is used, a basic substance such as an alkali carbonate or an organic tertiary amine may be 
added. Of course, the solvent which can tie used is not limited to those listed here. Usually, the present reaction pro- 
ceeds at room temperature but, if necessary, it may be cooled or heated. The reaction lime is usually from 10 minutes 
to 20 hours and is optionally selected depending upon the type of the material compounds and the reaction tempera- 
ture. 

[0018] When an amino group is protected in the resulting product, a conventional deprotecting method such as 
treatment with an acid, treatment with an alkali and catalystic reduction may be carried out upon necessity whereby it 
is possible to give an indole compound (I) having a free amino group, 

[0019] Now, methods for the manufacture of the starting compounds (II), reactive derivative thereof and (III) used 
in the present invention will be illustrated. 

[0020] The starting compound (II) and reactive derivative thereof include both known compounds and novel com- 
pounds. In the case of novel compounds, they can be manufactured by applying the already-reported synthetic method 
for known compounds or by combining them. For example, novel sulfonyl chloride may be manufactured by a method 
applying the synthetic methods mentioned in Chem. Ber., §0. 841 (1957); J. Med. Chem., fi, 307 (19S3); J Chem Soc 
(c), 1968, 1265; Chem, Lett.. 1992. 1483; J. Am. Chem. Soc, 59, 1837 (1937); J. Med. Chem., 23, 1376 (1930V j Am' 
Chem. Soc, ZQ_, 375 (1 94B); J. Am. Chem. Soc, 28, 21 71 (1 956) eta 

[0021] When R 1a and R 33 are hydrogen atoms and R 2a is a halogen atom in the starting compound (111), it can be 
manufactured by a known synthetic method. When R to and R 31 are the same as or differentfrom and each represents 
hydrogen atom, a 0,-04 lower aikyl group or a halogen atom (the case where both are hydrogen atoms is excluded) 
and R la is cyano group, it can be manufactured as follows. 
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In the formulae, R 1a . R 2a and Ft 32 have the same meanings as defined before; and DPPA means diphenyl phosphoryl 
as azide. 

[0022] When R 1a is a halogen atom, it can be manufactured in such a manner lhat the formula (a) or the formula 
(g) in ths above-mentioned reaction formulae (1) and (2) is halogenated by a conventional means and the nitra group 
is reduced or a protecting group of an amino group is eliminated. 

[0023] When the compound of the present invention is used as a medicament, it is administered either orally or 
40 parenteral!/ The dose varies depending upon degree of the symptom, age, sex, body weight and sensitivity difference 
Of the patient, method of the administration, period for the administration, interval of the administration, property of the 
pharmaceutical preparation, type of the preparation, type of the effective ingredients etc, and is not particularly limited 
In the case of intravenous administration, it is 1 -2000 mg, preferably 1-1500 mg and, more preferably, 5-1000 rng while, 
in the case of oral administration, it is usually 10-6000 mg, preferably about 50-4000 mg and, more preferably, 1 00-3C00 
45 mg per day for adults, and that is usually administered once daily or by dividing into up fo three times a day. 

[0024] When a solid preparation for oral administration is prepared, filler and, if necessary, binder, disintegratng 
agent, lubricant, coloring agent, corrlgent, etc. are added to the main Ingredient, followed by subjecting to a common 
method to make into tablets, coated tablets, granules, fine granules, powders, capsules etc. 

[0025] Examples of the filler are lactose, corn starch, sucrose, glucose, sorbitol, crystalline cellulose and silicon 
so dioxide; examples of the binder are polyvinyl alcohol, ethyl cellulose, methyl ceiiulose, gum arabic, hydroxypropyl cellu- 
lose and hydroxypropyl methyl cellulose; examples of the lubricant are magnesium stearate, talc and silica; examples 
of the coloring agent arc those which are allowed to add to the pharmaceuticals; and examples of the flavoring agents 
are cacao powder, menthol, aromatic, peppermint oil, bomeol, and cinnamon powder. It is of course no problem that 
such tablets and granules are appropriately coated with a sugar coat, gelatin coat or others If necessary. 
55 [0O2S] In preparing the injection, a pH adjusting agent, a buffer, a suspending agent, a solubillzer, a stabilizer, an 
isotonizing agent, a preservative, etc. are added, if necessary, to the main ingredient followed by subjecting to a con- 
ventional method to make into injections for intravenous, subcutaneous or intramuscular administration. At that time, it 
maybe made into afreeze-dried product by a common method if necessary. 
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[0027] Examples of the suspending agent are methyl cellulose, polysorbate 80, hydroxyethyl cellulose, gum arabic, 
tragacanth powder, sodium carboxymethyl cellulose and polyoxyethyiene sorbitan monolaurate. 
[0028] Examples of the solubiiizerare polyoxyethylene hydrogenated castor oil, polysorbate 80, nicotinamide, poly- 
oxyethylene sorbitan monolaurate, macrogol and castor oil fatty acid ethyl ester. 

[0029] Examples of the stabilizer are sodium sulfite and sodium metasulfite. Examples of the preservative are 
methyl para-hydroxybenzoate, ethyl para-hydro)cybenzoate, sorbic acid, phenol, cresol and chlorocresol. 
[0030] Effect of the compounds of the present invention will be shown by way of the following pharmacological 
experimental examples. 

Pharmacological Experimental Exam ple 1 . Antianoiogenir; after* 

[0031] The inhibition degree of angiogenesis which was observed when aorta pieces of rat were incubated in col- 
lagen was defined as an antiangiogenic effect. That is, the aorta excised from male rat of Sprague-Dawiey strain (10- 
12 weeks age) was washed with a Hanks' solution so that fat tissues around there were removed minutely. The aorta 
was incised to prepare pieces of 2 mm square and they were allowed to stand In a 24-well plate holding the endothelial 
cells upside. Then, 500 ul of neutralized Type I collagen (Cell Matrix Type l-A; manufactured by Nitta Gelatin) were 
poured over each well and allowed to stand at room temperature for about 20 minutes in a clean bench to solidify the 
gel. After confirming that the gel was solidified, 500 uJ of MCDB 131 medium (manufactured by Chlorella Kogyo) were 
added thereto followed by incubating in a C0 2 incubator (5% COj) at 37X. On the next day, the culture medium was 
exchanged with 500 ul of MCDB 131 medium containing the test compound and the incubation was continued. After 
three days, the medium was again exchanged with 500 (it of MCDB 131 medium containing the test compound and, at 
the stage of the 7th day from the initiation of addition of the test compour.d, numbers of capillaries formed around the 
aorta were counted under a microscope. The solution containing the test compound was prepared in a three-fold dilu- 
tion system where 10 tig/ml was the highest concentration. 

[0032] inhibiting rate was calculated from the following formula and 50% inhibiting concentration (ICgo) for each test 
compound was determined. 

Inhibiting Rate (%)=(C-Tyc *1 00 

C: Numbers of capillaries when no compound was added 
T: Numbers of capillaries when a compound was added 



Table 1 



Test Compound (Ex. No.) 


ICa, Value (u.g/ml) 


Example 1 


0.08 


Example 2 


0.07 


Example 3 


0.10 


Example 4 


0.10 


Example 5 


0.15 


Example 6 


0,06 


Example 7 


0.42 


Example 8 


0,05 


Example 9 


0.05 


Example 10 


D.OB 



Ebarmacoloqical Experimental Exampl e 2. Inhibitory effect of Growth of Endothelial CrIIs 

[0033] Endothelial cells derived from human umbilical vein (HUVEC; manufactured by Santo Junyaku) Incubated 
in an EGM medium (manufactured by Sanko Junyaku) containing 1 00 Unfts of penicillin and 1 00 u,g/m! of streptomycin 
were adjusted to 0.8-1 *10 4 cells/ml and each 100 ul were separately placed on a 96-well plate. After incubating in a 
C0 2 incubator (5% CO^ at S7°C overnight, 100 u.1 of EGM medium containing test compound diluted in a three-fold 
manner were added thereto followed by incubating forthree days. The cell numbers atthattime were measured by MTT 
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method That is, 50 u.l of phosphate buffer containing 0.33% of 3- (4,5-dimethyllhiazol-2-yl)-2,5-dipheriyltetrazo!ium bro- 
mide (MTT) was added thereto and incubation was continued for 3-4 hours. Then, after the supernatant liquid of the 
culture was removed, 100 u.1 of dimethyl sulfoxide (DMSO) was added to dissolve a formazane which was formed in the 
cells and the absorbance at the wave length of 540 nm was measured by use of plate reader (manufactured bv Corona 
Denki). 

[0034] Inhibiting rate was calculated from the following formula and 50% inhibiting concentration (ICsn) was deter- 
mined for each compound. " 

Inhibition Rate (%) = (C-T)/C x 100 

C: Absorbance when no compound was added 
T: Absorbance when a compound was added 



Test Compound (Be. No.) 


ICso Value (ng/ml) 


Example 1 


0.10 


Example 2 


0.12 


Example 3 


0.62 


Example 4 


1.3 


Example 5 


0.93 


Example 6 


1.2 


Example 7 


0.98 


Example 8 


0.49 


Example 9 


1.6 


Example 1 0 


0.38 



Pharmacological Experimental Example 3. Inhibitory effect of Proliferation of Mouse B16 Melanom a 

35 [0035] Mouse B16 melanoma cells incubated in a Dulbecco-modified Eagle medium (DMED; manufactured by Nis- 
sui Seiyaku) containing 10% of fetal bovine serum, 100 Units/ml of penicillin and 100 ,ig/ml of streptomycin were 
adjusted to 2*1 0 4 cells/ml and each 100 ul thereof were separately placed on a 96-well plate. After an incubation was 
earned out in a CO a incubator (5% C0 2 ) at 37°C for one night, then 100 ul of the above culture containing a test com- 
pound diluted in a 3-fold series were added thereto followed by incubating for 3 days and the cell numbers at that time 

40 were measured by an MTT method. Incidentally, a treatment with a 0.33% MTT solution was carried out for 1-2 hour(s) 
[0036] Inhibiting rate was calculated from the following formula and 50% inhibiting concentration (IC™) was deter- 
mined for each compound. 



Inhibiting Rate (%)=(C-T)/C X 100 



C: Absorbance when no compound was added 
T: Absorbance when a compound was added 



Test Compound (Ex. No.) 


IC 50 Vaiue(ng/ml) 


Example 1 


10 


Example 2 


15 


Example 3 


21 


Example 4 


19 
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Table 3 (continued) 



Test Compound (Ex. No.) 


ICso Value (ng/ml) 


Example 5 


8.8 






Example 7 


7.5 


Example 8 


19 


Example 9 


8.4 


Example 10 


23 



[0037] It is apparent from Pharmacological Experimental Example 1 that the compounds of the present invention 
exhibit a clear antiangiogenetc effect. It is apparentf rom Pharmacological Experimental Examples 2 and 3 that the pro- 
liferation inhibitory effect of the compounds of the present invention on B16 melanoma cells was 5 to 100-fold weaker 
than that on endothelial cells and accordingly that they specifically act the endothelial cells in blood vessel. 
[0038] In the meanwhile, evaluation of an antitumor effect was carried out in accordance with a method of Koyan- 
agi, et al. [Cancer Res., 54, 1 702-1706, 1 994) using a KP-1 cell strain derived from human pancreatic cancer and an 
HCT 116 cell strain derived from human cancer of the colon. The above-mentioned human cancer cells (5*10 6 cells) 
were subcutaneously transplanted to nude mice (KSN) of 6 to 7 weeks age and, since the stage where it became to the 
size of about 1 00 mm 3 , administration of the compound of the present invention was started. In the experiments, ten 
mice were used for a group to which no drug was administered while, in a drug-administered group, five mice were used 
for each dose. The dose cf 50 mg/kg, 1 00 mg/kg or 200 mg/kg was continuously administered per os two times a day 
and the size of the tumor on the 22nd day from the beginning of the administration was compared with that in the group 
to which no drug was administered. The result was 37%. 30% and 1 1 %, respectively In the KP-1 cell strain derived from 
human pancreatic cancer and 0.2%, 0.3% and 0.0%, respectively in the HCT 1 1 6 cell strain derived from human cancer 
of the colon in the case of a group to which the compound o ? Example 1 was administered for example. Thus, the com- 
pound of Example 1 showed a significant antitumor effect. 

[0039] From the above results, the compound of the present invention can be expected to exhibit an excellent effect 
in View of efficacy and safety as compared with the known bactericidal antitumor agents which directly target cancer 
cells. 

[0040] As noted in the above Experimental Examples, the compounds of the present invention have an excellent 
antiangiogenlc effect and are useful as antitumor agents for pancreatic cancer, cancer of the colon, gastric cancer, 
bread cancer, prostatic cancer, lung cancer and ovarian cancer and also as therapeutic agents for diabetic retinopathy! 
rheumatic arthritis and hematoma. 

Examples 

[0041] Hereinafter. Production Examples for showing the manufacture of the material compounds for the com- 
pounds of the present invention and Examples for showing the compounds of the present invention will be illustrated 
although it goes without saying that the present invention Is not limited thereto. 

Production Example 1 . Ethyl pyruvate N- f5-methvl-2-nitroDhenvl^hydrazone 

[0042] To a mixed solution of 1 60 ml of water and 170 ml of concentrated hydrochloric acid was added 75.0 g (493 
mmol) of 5-methyl-2-nitroaniline followed by stirring. An aqueous solution (80 ml) of 36.0 g (51 7 mmol) of sodium nitrite 
was added dropwise thereinto at -20°C. The reaction solution was added to a solution which was prepared by dissolving 
ethyl 2-methylacetacetate in 100 ml of ethanol followed by adding 200 ml of a 12N aqueous solution of potassium 
hydroxide, at -20°C with stirring during 30 minutes. After the mixture was stirred at the same temperature for 30 min- 
utes, 100 ml of concentrated hydrochloric acid were added and the resulting precipitates were collected by filtration, 
washed with water and dried in vacuo for overnight. A mixed solution of diethyl ether and hexane was added thereto, 
and the resulting crystals were collected by filtration to give 1 30 g of the title compound. 

1 H-NMR(DMSO-d 6 ) S (ppm); 1.29(3H,t,J=7.2Hz), 2.16(3H,s), 2.40(3H,s), 4.25(2H,q,J=7 2Hz) 
6.91 (1H,dd,J=8.8,2.0Hz), 7.63(1 H.s), 8.07(1 H,d,J=8_8Hz), 10.69(1 H,s). 
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Pr oduction Example 2. Ethyl 4-ma%l-7-nitro-1H-iridole-2-carboxylatB 

[0043] To 250 ml of a suspension of 25.0 g (94.2 mmol) of the compound of Production Example 1 in xylene was 
added 100 g of polyp hosphoric acid followed by heating under reflux for 3 hours. To the reaction solution were added 
s 80 ml of water and 300 ml of ethyl acetate under ice-cooling. The resulting insoluble matters were filtered off followed 
by washing with 1 .5 liters of ethyl acetate, and the resulting filtrate was extracted with ethyi acetate. The organic layer 
was successively washed with a saturated sodium bicarbonate solution, water and brine, dried over magnesium sulfate 
and concentrated to dryness. To the resulting residue was added a mixed solution of tert-butyl methyl ether and hexane, 
and the resulting crystals were collected by filtration to give 1 1 .1 g of the title compound. 

1 H-NMR(DMSO-d 6 )8(ppm); 1.35(3H,t,J=7.2Hz), 2.65(3H,s), 4.38(2H.q,J=7.2Hz), 7.16(1H,d,J=8.4Hz), 7.51(1 Hs) 
8.19(lH,d,J=8.4Hz),11.29(1H,brs). ' 



Production Example 3. 4-Methvl-7-nitro-1H-indcle-2-carboxvlic acid 

is 

10044] To 1 50 ml of a solution of 1 1 .0 g (44.3 mmol) of the compound of Production Example 2 in tetrahydrofuran 
was added 150 ml of a 1 N aqueous solution of sodium hydroxide followed by heating under stirring at 80°C for 30 min- 
utes. The reaction solution was concentrated, 40 ml of SH hydrochloric acid was added to the resulting residue under 
ice-cooling to adjust to pH 1 , and the resulting precipitates were filtered and washed with water. The precipitates were 
20 dissolved in 300 ml of tetrahydrofuran and extracted with ethyl acetate. The organic layer was washed with brine, dried 
over magnesium sulfate and concentrated to dryness to give 9.60 g of the title compound. 

1 H-NMR(DMSO-dg) 5 (ppm); 2.62(3H,s), 7.13(1 H,d,J=8.0Hz), 7.42(1 H,S), &15(1 H,d,J=8.0Hz), 1 1 .00(1 H.brs). 

25 Prduction Example 4. 4-Methyi-7-nltro-lH-indole 



[0045] Into SO ml of 1,3-dlmethyl-2-imidazolidlnone was dissolved 9.58 g (43.5 mmol) of the compound of Produc- 
tion Example 3, 1.04 g (4.35 mmol] of basic copper carbonate was added thereto and the mixture was heated under 
stirring at 180°Cfor 4 hours. To the reaction solution was added 120 ml of ethyl acetate under ice-cooling, the resulting 
so insoluble matters were filtered off and the resulting filtrate was extracted with ethyl acetate. The organic layer was 
washed with water and brine successively and dried over magnesium sulfate. After the concentration, the resulting res- 
idue was purified by a silica gel column chromatography to give 4.87 g of the title compound. 

1 H-NMR(DMSO-dg) 8 (ppm); 2.59(3H,s), 6.74(1H,s), 7.03(1 H,d,J=8.4Hz), 7.48(1H,s), 8.00(1 H,dJ=8 4Hz) 
35 1 1.86(1 H,brs). 

Production Examples. 3-Formvl-4-methyl-7-nitro-1H-indole 

[0046] To 1 2 ml (154 mmol) of dimethylformamide was added 1 .5 ml (16.1 mmol) of phosphorus oxychloride at 0°C 
40 in a nitrogen atmosphere followed by stirring at room temperature at the same temperature for 20.5 hours. A solution 
(20 ml) of 2.0 g (1 1 .4 mmol) of the compound of Production Example 4 in dimethylformamide was added thereto at 0°C 
followed by heating at 90°C for 21 hours under stirring. To the reaction solution was added 1 00 ml of a 1 N aqueous solu- 
tion of sodium hydroxide under ice-cooling followed by extracting wfth ethyl acetate. The organic layer was washed with 
water and brine successively, dried over magnesium sulfate and concentrated to dryness. To the resulting residue was 
45 added a mixed solution of tert-butyl methyl ether and hexane and the resuiting crystals were collected by filtration to 
give 2.23 g of the title compound. 

1 H-NMR(DMSO-d 6 ) 5 (ppm); 2.90(3H,s), 7.21(1H,d,J=8.4Hz), 8.11(1H,d,J=8.4Hz), 8.39(1H,s) r 10.01(1H,s), 
12.71 (1H,brs). 

50 

Production Examples. 3-Cyano-4-methvl-7-nftro-1H-indole 

[0047] into 100 ml of dimethylformamide was dissolved 2.21 g (1 0.8 mmol) of the compound of Production Example 
5 followed by adding soo mg (13.0 mmol) of hydroxyzine hydrochloride and 1 .05 ml (13.0 mmol) of pyridine thereto 
55 After heating at 60°C under stirring for 40 minutes, 53.9 mmol of 1,1 '-carbonyldiimidazole (53.9 mmol) were added to 
the reaction solution under ice-cooling. After healing at 60'C forfurther 30 minutes under stirring, 3.0 mi (21 5 mmol) 
of triethylamine was added to the reaction solution followed by heating atthe same temperature forfurther 1 hour under 
stirring. To the reaction mixture was added 50 ml of Ice water under ice-cooling followed by extracting with ethyl acetate 



11 



BNSDCCID: SEP lQ746«ftlJ_> 



EP 1 074 542 A1 



The organic layer was washed with water and brine successively, dried over magnesium sulfate and concentrated to 
dryness. To the resulting residue was added a mixed solution of tert-butyl methyl ether and hexane, and the resulting 
crystals were collected by filtration to give 1 .95 g of the title compound. 

1 H-NMR(DMSO-d 6 ) 6 (ppm); 2.78(3H,s), 7.22(1 H,d.J=8.0Hz), 8.14(1 H,d,J=8.0Hz), 8.41 (1H,s), 12.76(1H,brs). 
Pro duction Example 7. 7-Bromo-4-rnethyl-1H-indole 

[0048] Td 300 ml of a solution of 6S.0 g (301 mmol) of 2-bromo-5-methy [nitrobenzene in tetrahydrofuran was added 
1 liter of a 1.0M solution of vinyl magnesium bromide (1 mol) in tetrahydrofuran at - 60°C in a nitrogen atmosphere 
under stirring during 1 hour. To the reaction mixed solution were added a saturated aqueous solution of ammonium 
chloride and ethyl acetate, and the resulting insoluble matters were filtered off. The resulting filtrate was dried over mag- 
nesium sulfate, concentrated, and then the resulting residue was purified by a silica ge! column chromatography to give 
35.5 g of th e title compou nd. 

1 H-NMR(DMSO-d 6 ) 5 (ppm); 2.42{3H,s), 6.55(1H,s), 6.73(1 H,d,J=7.6Hz), 7.16(1H,d,J=7.6Hz), 7.35(1 H,s), 
n.24(1H,brs). 

Production Example 8. 4-Methy|-1H-iPdoie-7-carhr*ylin anid 

[0049] To a solution (200 ml) of 35.5g (169 mmol) of Ihe compound of Production Example 7 in tetrahydrofuran was 
added a 1 .6M solution (350 ml) of butyl lithium (384 mmol) in hexane in a nitrogen atmosphere at -78°C under stirring. 
After stirring tor 40 minutes under ice-cooling, carbon dioxide was introduced to the reaction solution at -50°C and 
stirred as it was for 15 minules. Water was added to the reaction mixture at the same temperature, the solvent was 
evaporated and the resulting precipitates were collected by fifiraticn and washed with water. The precipitates were dis- 
solved in 3O0 ml of tetrahydrofuran, dried over magnesium sulfate and then concentrated to dryness to give 25.9 g of 
the title compound. 

1 H-NMR(DMSO-d 6 ) S (ppm); 2.51(3H,s), 6.53(1H,s), 6.88(1 H.d,J~7.6Hz), 7.31(1H,s), 7.62(1 H,d,J=7.6Hz), 
1 0.99(1 H.brs), 12.79(1 H,bre). 

Production Example 9. 7-<N-lert-Butowcarbonyl^mino-4-methvl-1 H-indole 

[0050] In 80 ml of toluene was suspended 7.0 g (40.0 mmol) of the compound of Production Example 8, then 22 mi 
(160 mmol) of triethylamine and 11.2 ml (52 mmol) of diphenylphosphoryl azide were added thereto in a nitrogen 
atmosphere and the mixture was stirred at room temperature tor 30 minutes. To the reaction solution was added 8 mi 
(84 mmol) of tert-butanol, the mixture was heated under stirring at 1 00°C for 2.5 hours and then the reaction solution 
was concentrated. The resulting residue was dissolved in ethyl acetate, washed with 0.1 N hydrochloric acid, water and 
brine successively, dried over magnesium sulfate and concentrated to dryness. To the resulting residue was added a 
mixed solution of diethyl ether and hexane, and the resulting crystals were collected by filtration to give 7.B7 g of the 
title compound. 

1 H-NM R(DMSO-d 6 ) 5 (ppm); 1.48(9H,s), 2.38(3H,s), 6.37-6.44(1 H,m), 6.63(1 H,d,J=8.4Hz), 7.22-7.31 (2H,m), 
8.86(1 H.brs), 10.73(1 H,brs). 

Production Example 1Q. 7-fN-tert-Buto)(vcarbonvnamin n -B-far mvl-4-methvl-lH-inrtol s 

[0O51] To 400 ml (5.2 mo!) of dimethylformamide was added 40 ml (429 mmol) of phosphorous oxychloride at 0°C 
in a nitrogen atmosphere followed by stirring at the same temperature for 25 min. At 0°C, 74.0 g (300 mmol) of the com- 
pound of Production Example 9 was added thereto followed by stirring at room temperature for 1 .5 hr. To the reaction 
mixture was added 250 ml of a 5N aqueous solution of sodium hydroxide under ice-cooling to adjust to pHB. Tetrahy- 
drofuran, ethyl acetate and water were added thereto to separate the organic layer, followed by washing with water and 
brine successively. After drying over magnesium sulfate, the solvent was evaporated. To the resulting residue was 
added a mixed solution of diethyl ether and hexane, and the resulting crystals were collected by filtration to give 53.7 g 
of the title compound. 

1 H-NM R(DWSO-dg) £ (ppm); 1.50(9H,s), 2.71(3H,s), 6.90(1 H,d,J=7.6Hz), 7.32-7.41 (1 H,m), 8.21(1H,d,J=1.6Hz) 
e.99(1H,brs), 9.93(1H,s), 1 1.88(1 H,brs). 
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Production Example 1 1 7-fN-tert-ButQXVcarfaonvl^amino.3-cvano-4-mathvl-1H-indole 

[0052] In 50 ml of dimethylformamide was dissolved 4.43 g (16.2 mmol) of the compound of Production Example 
10 followed by adding 1.35 g (19.4 mmol) of hydroxyzine hydrochloride and 1.6 ml (19.8 mmol) of pyridine thereto 
After heating under stirring at 60°C for 45 min, 1 .V^arboyldiimidaiole (80.8 mmol) was added to the reaction solution 
under ice^ooling. After heating understirring at60°C forfurther 30 min, 4.S ml (323 mmol) of triethyl amine was added 
to the reaction solution followed by heating under stirring at the same temperature forfurther 30 min. Water was added 
to the reaction mixture under ice-cooling followed by extracting with ethyl acetate. The organic layer was washed with 
water and brine successively, dried over magnesium sulfate and then concentrated to give 4.27 g of the title compound. 

1 H-NMR(DMSO-d 6 ) 5 (ppm); 1.49(9H,s), 2.60{3H.s). 6.89(1 H.d.J=8.0Hz), 7.34-7.42(1 H,m), 8.20(1 H d J=2 8Hz) 
9.04(1 H.brs), 11. 80(1H,brs). 

Production Example 12. 7-Amino-3-cvanc-4-methvl-1H-indole 

[0053] Into a mixed solution of 100 ml of tetrahydrofuran and 100 ml of methanol were suspended 12 6 g (62 6 
mmol) of the compound of Production Example 6, and hydrogenatJon was carried out at 3 atmospheric pressure and at 
ambient temperature in the presence of 430 mg (1 .87 mmol) of platinum oxide. The filtrate was filtered off followed by 
concentrating to dryness, a mixed solution of tert-buty! methyl ether and hexane was added to the residue and the crys- 
tals were collected by filtration to give 1 0.7 g of the title compound. Into 400 ml of dichloromethane was dissolved 50 5 
g (186 mmol) of the compound of Production Example 11 and 210 ml (2.7B mmol) of IriFluoroacetic acid was added 
thereto at 0°C in a nitrogen atmosphere followed by stirring at room temperature for 40 minutes. To the reaction solution 
was added a 5N aqueous solution of sodium hydroxide at -20°C to adjust to pH 7. The solvent was removed and the 
residue was extracted with ethyl acetate. The organic layer was washed with water and brine successively, dried over 
magnesium sulfate and concentrated to dryness. A mixed solution of diethyl ether and hexane was added to the result- 
ing residue and the crystals were collected by filtration to give 24.5 g of the title compound. 

1 H-NMR(DMSO-d 6 ) 5 (ppm); 2.47(3H >5 ), 5.07(2H,s). 6.34(1 H,d,J=7.6Hz), 6.64(1 H,d,J=7.6Hz), 8.10{1H [S ), 
1 1 .70(1 H.brs). 1 

Production Example 13. a-Cvanobenzene auHonvlchlorida 

£0054] To a mixed solution of 200 mi of water and 250 ml of concentrated hydrochloric acid was added 25 0 g (21 2 
mmol) of 3-cyanoaniline followed by stirring. An aqueous solution (80 ml) of 15.5 g (223 mmol) of sodium nitrite was 
added dropwise thereinto at -1 0°C. The reaction solution was added to acetic acid saturated with sulfur dioxide (pre- 
pared by saturatingsulfurdioxlde in 250 ml of acetic acid followed by adding2.1 g of cuprous chloride) under ice-cooling 
and stirring. After 1 hour, the reaction solution was poured onto 500 ml of ice water and extracted with diethyl ether The 
extract was washed with a saturated aqueous solution of sodium bicarbonate, water and brine successively and dried 
over magnesium sulfate. The solvent was evaporated, a mixed solution of diethyl ether and hexane was added to the 
residue and the crystals were collected by filtration to give 16.0 g of the title compound. 

HNMRlDMSO-dg) S (ppm); 7.55(1 H,t,J=8.0Hz), 7.78(1 H,dd,J=8.0,1.2Hz), 7.B6-7.92(2H,m). 
Producti on Example 14. 4-Sulfamovlbenzen fi sulfonvl chloride 

[0055] To a mixed solution of 80 ml water and 50 ml of concentrated hydrochloric acid was added 25 0 g (1 45 mmol) 
of 4-ammobenzenesulfonamide followed by stirring. An aqueous solution (20 ml) of 10.5 g (152 mmol) of sodium nitrite 
was added dropwise thereinto at -13°C to -1 0°C during 15 min. After 10 min, the reaction solution was added to amixed 
solution saturated with sulfur dioxide (prepared by saturating sulfur dioxide in a mixed solution of 150 ml of acetic acid 
and 1 2.5 ml of concentrated hydrochloric acid followed by adding 3. 7g of cuprous chloride) at -30'C under stirring After 
1 hr, 500 ml of ice water was added to the reaction solution, and the resulting precipitates were collected by filtration 
The preclpttates were dissolved in a mixed solution of 450 ml of toluene and 1 50 ml of ethyl acetate After the resulting 
insoluble matters were filtered off, the filtrate was extracted with ethyl acetate. The organic layer was washed with a sat- 
urated sod.um bicarbonate solution and brine successively, and dried over magnesium sulfate. The solvent was evap- 
orated, 100 mi of toluene was added to the resulting residue and the crystals were collected by filtration to give 20 9 □ 
of the title compound. 3 ' M 

1 H-NMR(DMSO-d 6 ) S (ppm); 7.65-7.69 (2H,m), 7.71-7.78 (4H,m). 
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Pro duction Example 15. 5-Bromo-3-chloro-7-nitro-1H-inrir>ta 

[0056] To asolution of 12.00 g (49.8 mrnol) of 5-bromo-7-nitro-1H-indole in 140 ml of tetrahydrofuran were added 
1.4 ml of dimethylformamide and 6.98 g (52.3 mmoi) of N-chlorosuccinimide followed by stirring at room temperature 
overnight. A 10% aqueous solution of sodium thiosulfate was added thereto followed by extracting with ethyl acetate. 
The organic layer was washed with water and brine successively, dried over magnesium sulfate and concentrated to 
dryness to give 14.84 g of the title compound. 

1 H-NMR(DMSO-d 6 ) 5 (ppm); 7.79(1 H,s), B.1 5(1 H.S), 8.23(1 H £), 12.32(1 H.brs). 

Prodgctjon Example 16. 7-Amino-5-broirio - 3-cbloro-1 H-indole hydrochlorid e 

[0057] To a solution (250 ml) of 1 4.84 g (53.9 mrnol) of the compound of Production Example 15 in methanol were 
added 70 ml of concentrated hydrochloric acid and 31 .97 g (269 mrnol) of tin dust, followed by stirring at room temper- 
ature for 80 minutes. After a 5M aqueous solution of sodium hydroxide was added thereto under ice-cooling to adjust to 
pH 1 0, the resulting precipitates were filtered off and the filtrate was extracted with ethyl acetate. The organic layer was 
washed with a saturated sodium bicarbonate solution and brine successively, dried over magnesium sulfate and con- 
centrated. Then, the resulting residue was purified by silica gel column chromatography to give 14.35 g of 7-amino-5- 
bromo-3-ch!oro-1 H-indole. It was dissolved in ethyl acetate and a mixed solution (17 ml) ol 4N hydrogen chloride and 
ethyl acetate was added thereto. The resulting precipitates were collected by filtration and washed with hexane to give 
13.23 g of the title compound. 

1 H-NNR(DMSO-d 6 ) 6 (ppm); 5.1 1(3H,brs), 6.64(1H,s), 6.93(1H,s), 7.50(1 H,d,J=2.0Hz), 11.38(1H,brs). 
Production Example 17. Ethvl pyruvate 2-(4-methyi-2-nitroDhenvl^ydra7onfi 

[0058] Into 1 10 mi of water was suspended 30.00 g (0.1 97 mol) of 4-methyl-2-nitroaniline followed by adding 66 ml 
of concentrated hydrochloric acid thereto. An aqueous solution (35 ml) of 16.33 g (0.237 mol) of sodium nitrite was 
added dropwise thereinto at 1 0°C or below, followed by stirring for 40 minutes under ice-cooling to prepare a diazonium 
salt solution. In a mixed solution of 150 ml of ethanol and300 ml of water was dissolved 28.43g(0.l97 mol) of ethyl 2- 
rnethylacetoacetate, followed by adding 120 ml of an aqueous solution of 53.36 g (0.80B moi) of potassium hydroxide 
thereto under ice-cooling. Then, the previously-prepared diazonium salt solution was added dropwise thereinto at the 
same temperature and stirred under ice-cooling for 20 minutes, After concentrated hydrochloric acid was added thereto 
to adjust to pH 1, the resulting precipitates were collected by filtration, washed with water and vacuum dried on phos- 
phorus pentaoxide to give 46.42 g of the title compound. 

1 H-NMR(DMSO-d s ) 5 (ppm); 1 40(3H,t,J=7.2Hz), 2.23(3H,s), 2.36(3H,s), 4.35(2H,q,J=7.2Hz) 
7.44(1H.dd,J=8.8,1.6Hz), 7.93(1 H,d,J=8.8Hz), 8.00(1H,s), 1 0.87(1 H.brs), 

Production Example m FThvls-methvi-^nitra-iH-indoift-g-ra.^nwiflte 

[0059] To a solution (320 ml) of 15.92 g (60.0 mrnol) of the compound of Production Example 17 in xylene was 
added polyphosphoric acid followed by heating under stirring overnight. Water and ethyl acetate were added thereto, 
the resulting insoluble matters were filtered off and the organic layer was separated. The organic layer was washed with 
water and brine successively, dried over magnesium sulfate and concentrated. Then, the resulting residue was purified 
by silica gel column chromatography to give 7.32 g of the title compound. 

'H-NMRtDMSO-de) 5 (ppm); 1.34(3H,t,J=7.0Hz), 2.47<3H,s), 4.36(2H.q,J=7.0Hz), 7.35(1H,s), 7.99(1Hs) 
B.11(1H,s), 1 1.25(1 H.brs). 1 ' 

Production Example 19. 5-Methvl-7-nitro-1 H-indole 

[0060] To a solution (80 ml) of 7.86 g (31 .7 mrnol) of the compound of Production Example 1 6 in tetrahydrofuran 
was added 1 50 ml of a 1 N aqueous solution of sodium hydroxide under Ice-cooling followed by stirring at room temper- 
ature for 3.5 Dr. Under ice-cooling, 2N hydrochloric acid was added thereto to adjust 1o P H1 followed by extracting with 
ethyl acetate. The organic layer was washed with water and brine successively, dried over magnesium sulfate and then 
concentrated to dryness to give 7.13 g of 5-methyl-7-nitro-1H-indole-2-carboxylic acid. The resulting compound was 
dissolved in 160 ml of 1 ,3-dimethyi-2-imidazclidinone followed by adding 716 mg (3.24 mrnol) of basic copper carbon- 
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ate and stirring at 185°C for 2 hr. The reaction solution was poured into water, the resulting insoluble matters were fil- 
tered off, and the resulting filtrate was extracted with ethyl acetate. The organic layer was washed with water and brine 
successively, dried over magnesium sulfate and concentrated. Then, the resulting residue was purified by silica gel col- 
umn chromatography to give 4.50 g of the title compound. 

1 H-NMR(DMSO-d e ) S (ppm); 2.46{3H,s), 6.62(1 H,d,J=2.8Hz), 7.47(1 H,d,J=2.8Hz), 7.87(1H,s), 7.92(.1H,s) 
11.77(1H,brs). 



Production Example 20. 3-Bromo-S-mathvl-7-nitro-1H-indole 

JO 

[0061] To a solution (70 ml) of 4.50 g (25.5 mmo) of the compound of Production Example 19 in tetrahydrofuran 
were added 0.7 ml of dimethylformamlde and 4.78 g £6.9 mmol) of N-bromosuccinimide, followed by stirring at room 
temperature for 70 min. A 10% aqueous solution of sodium tlfosutfate was added thereto followed by extracting with 
ethyl acetate. The organic was washed with water and brine successively, dried over magnesium sulfate and then con- 
is centrated to dryness to give 6.53 g of the title compound. 

1 H-NMR(DMSO-d 6 ) S (ppm); 2.50(3H,s), 7.67(1H,s), 7.73(1H,s). 8.02(1H,s), 12.10(1 H.brs). 

Production Example 21. 7 Amino-3-bromo-5-rnethvl-1H-indole 

20 

[0062] Into a mixed solution of 1 SO ml of methanol and 75 ml of water was suspended 6.76 g (26.5 mmo!) of the 
compound of Production Example 20, and then 1 1.34 g (212 mmol) D f ammonium chloride and 5.92 g (106 mmol) of 
iron powder were added thereto. After stirring at 80°C for 1 hour, the resulting insoluble matters were filtered oft A sat- 
urated sodium bicarbonate solution was added to the filtrate to adjust to pH 8 followed by extracting with ethyl acetate. 
25 The organic layer was washed with a saturated sodium bicarbonate solution, water and brine successively, dried over 
magnesium sulfate and concentrated. Then, the resulting residue was purified by silica gel column chromatography to 
give 3.30 g of the title compound. 

1 H-N!WR(DMSO-d 6 ) 6 (ppm); 2.24(3M,s), 5.08(2H,brs), 6.20(1H,s), 6.41(1 H,s), 7.35(1 H,s), 1 0.86(1 H.brs). 
Production Example 22. 6-Amino-3-pvridinesulfonvl chloride 

[0053] To 123.8 g (1 .06 mol) of chlorosulfonic acid was added 10.00 g (0.106 moi) of 2-aminopyridine by portions 
under ice-cooling. Thionyl chloride (50.56 g, 0.425 mol) was added thereto, followed by heating under reflux for 2.5 

as hours and further stirring at 150°C for 7 hours. The reaction soiution was poured onto ice water, neutralized by adding 
sodium bicarbonate thereto and extracted with ethyl acetate. The organic layer was washed with a saturated sodium 
bicarbonate solution, water and brine successively, dried over magnesium sulfate and then concentrated to dryness 
The resulting residue was suspended in ethyl ether and the insoluble matters were filtered off. The filtrate was concen- 
trated to dryness and the resulting residue was recrystallized from ethyl ether-hexane to give 6.58 g of the title com- 

*J pound. 



Production Example P 3. 4.7-Dibromo-lH-inrfnlfl 

[0064] From 52.0 g (0.224 mol) of 2,5-dibromonitrobenzene was obtained 27.2 g of the title compound by the same 
45 manner as in Production Example 1 of JP-A 7-165706. 

1 H-NMR(DMSO-d 6 ) 5(ppm); 6.52(1 H,d,J=3.2HZ), 7.1S(1H ) d,J=8.0Hz), 7.26(1H, d,J=8.0Hz), 7.53(1 HdJ=3 2Hz) 
1 1.75(1 H.brs). 

so Production Example 24. 7-Amino-4-bromo-1H- indole hvdrochinriria 

[0065] into a solution (300 ml) of 27.2 g (98.9 mmol) of the compound of Production Example 23 in tetrahydrofuran 
was added dropwise 1 86 ml (11 6.3 mmol) of a 1 .6M solution of n-butyl lithium in hexane in a nitrogen atmosphere at - 
78°C followed by stirring for 1 hour under ice-cooling. After cooling again to -78°C, 26 ml (0.13 mmol) of dlphenylphos- 
55 phoryl azide was added dropwise thereinto and the mixture was stirred at -78°C for 1 hour and then at -40°Cfor 1 hour. 
After adding 150 g of a 3.4M solution of sodium bis (2-methoxyetnoxy)atuminum hydride in toluene thereto at -40°C it 
was stirred at room temperature for 1 hour. Water (1 20 ml) was added thereto, the resulting insoluble matters were col- 
lected by filtration and the filtrate was extracted with ethyl ether. The organic layerwas washed with a saturated sodium 
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bicarbonate solution and brine successively, and dried over magnesium sulfate. Alter it was concentrated, the resulting 
residue was dissolved in ethyl ether, 50 ml of a mixed solution of 4N hydrochloric acid and ethyl acetate was added 
thereto, and the resulting precipitates were collected by filtration to give 14.5 g of the title compound. 

1 H-NMR(DMSO-d 6 ) S (ppm); 6,41 -6.43(1 H,m), 6.80(1 H.d,J=8.0Hz), 7.16(1H,d,J=S.0Hz), 7.54(1 H,t,J=2.8Hz}, 
11.57(1H,brs). 

Production Example 25. 7-Bromo-4-chloro-1H-indole 

[0066] The title compound was obtained by the same manner as in Production ExamplB 23. 

1 H-NMR(DMSO-d 6 ) 5 (ppm); 6.60-6.61 (1H,m), 7.04(1 H,d,J=8.1 Hz), 7.32(1 H,d,J=8.1 Hz), 7.53(1Ht J=2 7Hz) 
1 1.74(1 H.brs). 

Production Example 26. 7-Amino-4-chloro-1H-indole hydrochloride 

[0067] The title compound was obtained by the same manner as in Production Example 24. 

'H-NMFUDMSO-de) 6 (ppm); 6.54-6.55(1 H,m). 7.05(1 H,d,J=8.1 Hz), 7.11(1H,d,J=8.1Hz), 7.60(1 H,t,J=2.7Hz), 
11.82(1 H,brs). 

Production Example 27. 5-Bromo-2-thiophenecarboxy aldehyde 

[0068] To a solution (80 ml) of 1 0.0 g (41 .3 mmol) of 5-dibromothiophene in tetrahydrofuran was added dropwise 
27.0 ml (43.4 mmol) of a 1 ,6M solution of n-butyilithium in hexane in a nitrogen atmosphere at -78°C, followed by stirring 
at the same temperature for 10 mln. Then, 3.5 ml (45.5 mmol) of dimethylformamlde was added thereto at the same 
temperature, followed by stirring for 20 min. Water was added thereto, followed by extracting with ethyl acetate. The 
organic layer was washed with a 0.1 N aqueous solution of hydrochloric acid, water and brine successively, and dried 
over magnesium sulfate. It was concentrated to dryness to give 6.4 g of the title compound. 

1 H-NMR(DMSO-d 6 ) 8 (ppm); 7.49(1 H,d,J=4.0Hz), 7.87(1 H,d,J=3.9Hz>, 9.81(1 H,s). 

Production Example 28. 5-Bromo^-thiophenecarbonitrila 

[0069] To a solution of 8.2 g (43.1 mmol) of the compound of Production Example 27 in 40 ml of dimethylformamide 
were added 3.3 g (51 .7 mmol) of hydroxylarnine hydrochloride and 4.1 g (51 J mmol) of pyridine followed by stirring at 
room temperature for 30 minutes. Then, 34.9 g (21 5.5 mmol) of 1 .r-carbonyidiimidazole were added thereto under ice- 
cooling followed by stirring at room temperature for 1 hour. Ice water was added to the reaction solution followed by 
extracting with ethyl acetate. The organic layer was washed with a 0.1 N aqueous solution of hydrochloric acid, water 
and brine successively, and dried over magnesium sulfate. After ft was concentrated, the resulting residue was purified 
by a silica gel column chromatography to give 6.7 g of the title compound. 

'H-NMRfJJMSO-de) 5 (ppm); 7.45(1H,d l J=4.0Hz), 7.84(1 H,rJ,J=4.0Hz). 

Production Example 29. 5-Benzylthio-2-thiophene carbonitri e 

[0070] Into 1 0 ml of dimethyl sulfoxide was suspended 585 mg (13.4 mmol; 55% oily) of sodium hydride, and then 
1.4 g (1 1 .2 mmol) of benzylmercaptan was added thereto under ice-cooling, followed by stirring for 10 minutes. Then 
2.1 g (1 1 .2 mmol) of the compound of Production Example 14 were added thereto followed by stirring at room temper- 
ature for 1 hour. Water was added to the reaction solution followed by extracting with ethyl acetate. The organic layer 
was washed with water and brine successively and dried over magnesium sulfate. After it was concentrated, the result- 
ing residue was purified by silica gel column chromatography to give 1 .51 g of the title compound. 

1 H-NMR(DMSO-d 6 ) 5 (ppm); 4.2B(2H,s), 7.18(1 H,d,J=4.0Hz), 7.27-7.30(5H,m), 7.83(1H,d,J=4.0Hz). 

Production Example 30. 4-Bromo-1 H-indole carboxylic acid 

[0071] From 51 g of the compound of Production Example 23 was obtained 34 g of the title compound by the same 
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manner as in Production Example B. 

1 H-NMR(CDCI 3 ) S (ppm); 6.51 -6.52(1 H,m), 7.35(1 H,d,J=8.0Hz), 7.48(1 H,t,J=2.8Hz), 7.66(1 H,d,J=8Hz) 
1 1. 4(1 H.brs), 13.2(1 H.brs). 

Production Example 31. 7-(N-tert-Butoxvcarbonvl)amino-4-bromo-1H-indo1e 

[0072] From 34 g of the compound of Production Example 30 was obtained 32 g of the title compound by the same 
manner as in Production Example 9. 

1 H-NMR(CDCI 3 ) 5 (ppm): 1.5l(9H,s), 6.38-5.39(1 H,m), 7.13(1H.d,J=8.0Hz), 7.44-7.46(2H,m). 9.11(1Hbrs) 
11.2(1H,brs). 

Production Exampl e 32. 7-(N-tert-Butoxvcarbonvl>am1no-4-bromo^-chloro-l H-inrtnla 

[0073] The title compound was obtained by treating with N-ctilorosuccinlmide in a solution Df the compound of Pro- 
duction Example 31 in tetrahydrofuran/dimethyltormamide. 

^-NMRfCDCy S (ppm); 1.50(9H,s), 7.19(1H,d,J=e.4Hz), 7.45(1 H,d,J=8.4Hz), 7.62(1 H,d,J=2.8Hz), 9.08(1H,brs). 
11.41(1H,brs). 

Production Example 33. 7-Amino-4-bromo- 3 -chloro-1H-indole hydrochloride 

[0074] The compound (1 0.87 g, 31 .5 mmol) of Production Example 32 was dissolved in 1 20 mi of methanol, and 
20 ml of concentrated hydrochloric acid was added thereto followed oy stirring at 60°C for 40 minutes. After completion 
of the reaction, the solvent was removed and the resulting residue was subjected to an azeotropic distillation for three 
times with ethanol. The resulting residue was washed with ether to give 8.5 g of the title compound. 

1 H-NMR(CDCI 3 ) 6 (ppm); 6.67(1 H,d,J=8.0Hz), 7.1 3(1 H,d,J=8.0Hz), 7.65(1H,d,J=2.8Hz), 11.74(1 H.brs). 

Production Example 34. 2 -Amino-5-pvrimicine suifonvl chloride 

[0075] In ice-water, 21 ml (0.31 6 mol) of chlorosulfonic acid was cooled and 3 g (0.032 mol) was added thereto by 
portions under stirring. Further, 9.2 ml (0.126 mol) of thionyi chloride was added thereto followed by stirring at 150°C 
for 70 hours. The reaction solution was returned to room temperature and poured on water and the mixture was 
extracted with ethyl acetate. The extract was dried over sodium sulfate and concentrated to dryness to give 1 .7 g of the 
title compound. 

1 H-NMR(CDCI 3 ) S (ppm): 5.97(2H, broad), 3.83(2H,s). 

Example 1. 3-C^anQ-N-f3-a/ano-4-rnethvl-1H- mdol-7-vhber.7enesulfonamida 



[0077] The compound (2.00 g, 1 1.7 mmol) of Production Example 12 was dissolved in 60 ml of tetrahydrofuran, and 
then 4.0 ml (49.5 mmol) of pyridine and 2.60 g (12.9 mmol) of the compound of Production Example 13 were added 
thereto. After stirring at room temperature for 1 6 hr, a 2N hydrochloric acid was added thereto to adjust to pH 1 -2, and 
the mixture was extracted with ethyl acetate. The organic layer was washed with water and brine successively, dried 
over magnesium sulfate and concentrated. Then, the resulting residua was purified by silica gel column chromatogra- 



[0076] 



NC 
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phy to give 3.90 g of the title compound. 

m.p.: 220-221 °C (recrystatlized from ethanol/n-hexane) 

1 H-NMR(DMSO-d 6 ) 5 (ppm); 2.55(3H jS ), 6.50(1 H,d,J=8.0Hz), 6.77(1 H,d,J=8.0Hz), 7.71 (1 H,t,J=S.0Hz) 
7.90(1 H,d,J=8.0Hz), 8.05-8.1 3(2H,m), 8.16(1 H.s), 10.1 1(1 H.brs), 12.01 (1H,brs). 

Example 2. 6-Chloro-M-f3-cvano-4-methvl- 1 H-indol-7-ylV3-Dvridinesuffonarnide 

[0078] 



[0079] The compound (700 rng, 4.09 mmo!) of Production Example 1 2 was dissolved in 20 ml of tetrahydrofuran, 
and then 1.3 ml (16.1 mmol) ol pyridine and 950 mg(4.48 mmol) of B-chloro-3-pyridinesulfonylchbride were added 
thereto. After stirring at room temperature for2 hours, a 1 M hydrochloric acid was added thereto to adjust to pH 1 -2 and 
the mixture was extracted with ethyl acetate. The organic tayer was washed with water and brine successively, dried 
over magnesium sulfate and concentrated. Then, the resulting residue was purified by silica gel column chromatogra- 
phy to give 1.16 g of the title compound. 

m.p.: 262-2630°C (recrystaliized from ethanol/hexane) 

1 H-NMR(DMSO-d 5 ) 8 (ppm); 2.57(3H,s), 6.55(1 H,d,J=7.eHz), 6.82(1 H,d,J=7.6Hz), 7.69(1 H,d,J=B.4Hz) 
B.01(1H,dd,J=B.4,2.4Hz), 6.1 7(1 H,d,J=2.8Hz), 8.60(1 H,d,J^2.4Ht), 10.21 (1H,brs), 1 2.03(1 H.brs). 

Example 3. N-(3-Bromo -5- meth y l-1 H-indole-7-vlV4-suifamovlbenzene 3 ulfon S mirfe 

[0080] 



. HlO-Br 



[0081] The compound (200 mg, 0.89 mmol) of Production Exampfe22 was dissolved in 6 ml of tetrahydrofuran, and 
then 0.3 ml (3.71 mmol) of pyridine and 300 mg (1.17 mmol) of the compound of Production Example 14 were added 
thereto. After stirring at room temperature for 48 hr, a 1N hydrochloric acid was added thereto to adjust pH to 1-2 and 
the mixture was extracted with ethyl acetate. The organic layer was washed with water and brine successively, dried 
over magnesium sulfate and concentrated. Then, a mixed solution of diethyl ether and hexane was added to the 'result- 
ing residue and crystals ware collected by filtration to give 387 mg of the title compound. 

m.p.: 196-197°C (recrystallized from ethanol/n-hexane) 

1 H-NMR(DMSO-d e ) 5 (ppm); 2.24(3H,s), 6.60(1 H,s), 6.98(1 H.s), 7.44(1 H,s), 7.55(2H,brs), 7.35-795(4H m) 
10.13(1 H,brs),1 1.01(1 H,brs). ' " 
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Example 4. 6-Amino-N-<5-bromQ-3-chioro-3H-indol6-7-vl^-3-Dvridine S Lilfon a miH« 
[0082] 



Br 




■CI 



[0083] The compound (1.00 g, 3.55 mmol) of Production Example 16 was suspended in 25 ml of tetrahydrofuran, 
and then 0.86 ml (10.6 mmol) of pyridine and 718 mg (3.73 mmol) of the compound of Production Example 8 were 
added thereto under ice-cooling. After stirring at room temperature for 3 hours, water was added thereto and the mix- 
ture was extracted with ethyl acetate. The organic layer was washed with water and brine successively, dried over mag- 
nesium sulfate and concentrated. Then, the resulting residue was purified by silica get column chromatography to give 
1.27 g of the title compound. 

rap.: It began to color at near 237°C and decomposed at 240-242°C (recrystallized from sthanol-water) 
H-NMR(DMSO-d 6 ) 5 (ppm); 6.37(1 H,d,J=B.8Hz), 6.94(2H,brs), 6.97(1 H,s), 7.36(1 H.s), 7.54-7 57(2H m) 
8.16(1H,d,J=2.BHz), 9.94(1 H.brs), 11.1 7(1 H.brs). ' k ' 

Hydrochloride: 1 H-NMR(DMSO-d B ) 5 (ppm); 6.59(1 H,d,J=9.2Hz), 7.00(1 H,s), 7.40(1 H,s), 7.56(1 HdJ=2 4Hz) 
7.70(1 H,dd,J=9.2,2.0Hz), 8.20(1 H,d,J=2.0Hz), 1 0.20(1 H.brs), 11.37(1 H,brs). ' 

Example^. N-f3 -Bromo-5-m ethvl-1H- i n d ole-7-vn-3-cyanoben7BnPsulfonami< jB 



[0O85] To a solution (6 mt) of 260 mg (1.16 mmol) of the compound of Production Example 21 in tetrahydrofuran 
were added 0. 1 9 ml (2.35 mmol) of pyridine and 280 mg (1 .39 mmol) of 3-cyanobenzenesulfonyl chloride under ice- 
cooling, and the mixture was stirred at room temperature overnight. A 0.2N hydrochloric acid was added thereto and 
the mixture was extracted With ethyl acetate. The organic layer was washed with water and brine successively dried 
over magnesium sulfate and concentrated. Then, the resulting residue was purified by silica gef column chromatogra- 
phy to give 360 mg of the title compound. 

m.p.: It began to decompose atnear14B°C and decomposed rapidly at 163-164°C (recrystallized from ethanol-n- 



[0084] 



NC 




hexane) 




),s), 7.01 (1H.S), 7.42(1 H,d,J=2.BHz), 7.71(1H,t,J=7.6Hz), 
11.04(1H,brs). 
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Example 6 . N-(4-Bromo-1H-indole-7-yh-4-cvanobenzenesulfonamide 



[0086] 




[0087] The title compound (686 mg) was obtained by treating 700 mg (2.8 mmol) of the compound of Production 
Example 24 and 685 mg (3.4 mmol) of 4-cyanoberzenesulfonylchloride n the same mariner as in Example 1 . 

15 

m.p.: 214-216°C 

1 H-NMR(DMSO-d 6 ) 5 (ppm); 6.35(1 H,d,J=2.6Hz), 6.53(1 H,d,J=8.0Hz), 7.04(1 H,d,J=8.0Hz), 7.41 (1H,t,J=2.8Hz), 
7.85(2H,d,J=8.0Hz), 8.00(2H,d,J=B.OHz), 1 0.24(1 H.brs), 11.19(1H,brs). 

so E xample 7, 6-Amino-NH4-chloro-i H-indole-7-vn-3-pvridin^ilfona m irf P 

[0088] 



nr SOssNH Yi' 



[0089] The title compound (961 mg) was obtained by treating 1 330 mg (6.4 mmol) of the compound of Production 
Example 22 and 1 000 mg (4.9 mmol) of the compound of Production Example 12 in the same manner as in Example 1. 

m.p.: 204-206°C 

1 H-NMR(DMSOd 6 ) 5 (ppm): 6.38(1 H,d,J=9.0Hz), 6.43(1 H.tJ=2.2Hz), 6.77(1 H,d,J=7.7Hz), 6.86(2H,brs), 
7.42(1 H,tJ=2.6Hz), 7.56(1 H,dd,J=2.6,9.0Hz), B.^IH.d^.BHz). 9.70(1H,brs), 11.07(1 H.brs). 

^6:Amino-N-f 3-bromo-4-Chloro-1H-ind ol e-7-vlV3-Dvridinesulfonamirifi anrt hydrochloride thereof 



H 2 t 




[0091] To a solution (10 ml) of 650 mg (2.0 mmol) of the compound of Example 7 in tetrahydrofuran were added 1 
55 ml of dimethylform amide and 359 mg (2.0 mmol) of N-brornosuccinimide followed by stirring at room temperature over- 
night. A 0.2N aqueous solution of hydrochloric acid was added thereto followed by extracting with ethyl acetate. The 
organic layer was washed with an aqueous solution of sodium thiosulfate, water and brine successively, dried over mag- 
nesium sulfate and concentrated. Then, the resulting residue was purified by silica gel column chromatograhy to give 



INSDCCID: <EP 10745«A1J_> 



EP 1 074 542 A1 

662 mg of the title compound. 

1 H-NMR(DMSO-d 6 ) 5 (ppm); 6.38(1 H,d,J=8.8Hz), S.76(1H,d,J=8.4Hz), 6.88(2H,brs), 6.97(1 H,d,=8.4Hz) 7 52- 
7.56(2H.m) 8.12(1H,d,J=2.4Hz), 9.68(1 H.brs), 1 1.44(1 H.brs). 

5 

[0092] in 3 ml of acetone was dissolved 660 mg of the resulting title compound, 0.62 ml of a 4N hydrochloric acid 
in ethyl acetate was added thereto and the resulting precipitates were collected by filtration to give 590 mg of a hydro- 
chloride of the title compound. 

to m.p.: It gradually began to decompose at near267°C. 

1 H-NMR(DMSO-d e ) 5(ppm); 6.65(1 H,d,J=9.2Hz), 6.78(1H.d,J=8.1Hz), 6.98(1 H,d,J=8.2Hz), 7.57(1 H d J=2 6Hz) 
7.73(1 H,dd,J=2.0,9.0Hz), 8.15(1H,d.J=2.4Hz). 1 0.00(1 H.brs), 11.67(1H,brs). 

Exa mple 9. N-f3-Bromo-5-methv!-1 H-indole-7-vlV5-cvano-2-thSophanesutfonamida 

15 

[0093] 




[0094] Into a solution of 1 .3 g (5.6 mmol) of the compound of Production Example 29 in 15 ml of concentrated 
hydrochloric acid (15 ml) was introduced chlorine gas under ice-cooling. After stirring for 30 minutes, the reaction soiu- 

30 tion was added to ice-water followed by extracting with ethyl acetate. The organic layer was washed with water and 
brine successively, dried over magnesium sulfate and concentrated. The resulting residue was added to a solution of 
1 .2 g (5.35 mmol) of the compound of Production Example 22 in 6 ml of pyridine followed by stirring at room tempera- 
ture overnight. Water was added thereto followed by extracting with ethyl acetate. The organic layer was washed with a 
1N aqueous solution of hydrochloric acid, water and brine successively, dried over magnesium sulfate and concen- 

35 trated. Then, the residue was purified by silica gel column chromatography to give 1227 mg of the title compound. 

m.p.: 166-169°C (decomposition} 

1 H-NMR(DMSO-d e ) 5 (ppm); 2.30 (3H, s), 6.65(1H,s), 7.07(1 H,s), 7.44(1 H,s), 7.54(1 H,d,J=4.0Hz) 
40 7.94(1H,d,J=4.0Hz). 1 0.47(1 H.brs). 11. 04(1H,brs). 

Sample 10. 2-Amino-N -(4-bromo-3-ch[oro-1 H-indols-y-vn-S-pyrimidinesulfonamirte 



hnQ-ci 



p)096] To a 5 ml solution of 712 mg(2.52 mmol) of the compound of Production Example 33 In pyridine was added 
55 51 3 mg (2.65 mmol) of the compound of Production Example 34, and the mixture was stirred for 15 hours Water was 
added to the reaction solution, and then it was extracated with a mixed solution of ethyl acetate and tetrahydrofuran 
(1 0:1 ).The organic layer was dried over magnesium sulfate, ana then concentrated and purified by silica gel column 
chromatography to give 950 mg of the title compound. 
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1 H-NMR(DMSO-d 6 ) 5 (ppm); 6.75(1 H,d,J=8.0Hr), 7.19(1H,d,J=8.0Hz), 7.59(1 H,d,J=3.0Hz>, 7.65(2Hs) 
8.37(2H,s), 9.82(1 H,s), 1 1 .43(1H,s). 



1. An indole compound represented by the following formula (I), its p 
thereof. 




CO 



20 In the formula, R 1 represents hydrogen atom, a halogen atom or cyano group; R 2 and R 3 are the same as or differ- 
ent from and each represents hydrogen atom, a C,~C 4 lower alkyl group or a halogen atom; R 4 represents hydro- 
gen atom or a C,~C 4 lower alkyl group; and the ring A represents cyanophenyl group, aminosulfonylphenyl group, 
aminopyridyl group, amlnopyrimidyl group, a halopyridyl group or cyanothiophenyl group, provided that the case 
where all of R 1 , R a and R 3 are hydrogen atoms, where both R E and R 3 are hydrogen atoms or where the ring A is 

2S aminosulfonyl group and both R 1 and R 2 are halogen atoms is excluded. Further, when the ring A is cyanophenyl 
group, 2-amino-5-pyridyl group or a 2-ha!o-5-pyr!dyl group and R 1 Is a cyano group or a halogen group, at least one 
of R 2 and R 3 should not be hydrogen atom. 

2. The indole compound as claimed in Claim 1, its pharmacologically acceptable salt or hydrates thereof, wherein two 
30 of R 1 , R 2 and R 3 are not hydrogen atoms. 

3. The indole compound as claimed in Claim 1 or 2, its pharmacologically acceptable salt or hydrates thereof, wherein 
the ring A is cyanophenyl group or aminosulfonylphenyl group. 

35 4. The indole compound as claimed in Claim 1 or 2, its pharmacologically acceptable salt or hydrates thereof, wherein 
the ring A is 2-amino-5-pyridyl group. 

5. The indole compound as claimed in Claim 1 or 2, its pharmacologically acceptable salt or hydrates thereof, wherein 
the ring A is 2-amino-5-pyr!midyl group. 

40 

6. The indole compound as claimed in Claim 1 or 2, Its pharmacologically acceptable salt or hydrates thereof, wherein 
the ring A is 2-halo-5-pyridy[ group. 

7. The indole compound as claimed in Claim 1 or 2, its pharmacologically acceptable salt or hydrates thereof, wherein 
45 the ring A is cyanothiophenyl group. 

8. The indole compound as claimed in Claim 1 or 2, its pharmacologically acceptable salt or hydrates thereof, wherein 
the ring A Is cyanophenyl group. 

so 9. The indole compound as claimed in Claim 1 selected from the following compounds, its pharmacologically accept- 
able salt or hydrates thereof. 

1) 3-Cyano-N-(3-cyano-4-methyl-1 H-indof-7-yl)benzenesulfon amide, 

2) 6-chloro-N-(3-cyano-4-methyl-1H-indoI-7-yl)-3-pyrldlnesulfonamide, 
55 3) N-{3-bromo-5-methyl-1 H-indo!-7-yi)-4-su!fEmoylbenzenesulfonamide, 

4) 6-amino-N-(5-bromo-3-chloro-1 H-indol-7-yl)-3-pyridinesuifonamide, 

5) N-(3-bromo-5-methyl-1H-lndol-7-yl)-3-cyanobenzenesulfonamide, 

6) N-(4-bromo-1 H-indol-7-yt)-4-cyanobenzenesutfonamide, 
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7) 6-amino-N-(4-chloro-1 H-indol-7-yl)-3-pyridfnesulfonamide, 

8) 6-amino-N-(3-bromo-4-chioro-1H-indol-7-yl)-3-pyridinesulfonamide, 

9) N-(3-bromo-5-methyl-1 H-indol-7-yl)-S-oyano-2-thiophenesulfonamide and 

10) 2-amino-N-C4-bromo-3-chloro-1H-indol-7-yl)-5-pyrimidinesulfonamide. 

s 

10. Tha indole compound as claimed in Claim 1 selected from the following compounds, its pharmacologically accept- 
able salt or hydrates thereof. 

1 ) 3-Cyano-N-(3-cyano-4-methyl-1 H-indoi-7-yi)benzenesulfonamide, 
to 2) 6-chloro-N-(3-cyano-4-methyl-1 H-indol-7-yl)-3-pyridinesulfonamide, 

3) N-(3-bromo-5-methyl-1H-indol-7-yl)-4-sulfamoylbenzenesulfonamide, 

4) 6-amino-N-(5-bromo-3<hloro-1H-inoiol-7-yl)-3-pyridinasu;fonamide, 

5) N-(3-bromo-5-methyl-1 H-indol-7-yl)-3-cyanobenzenesulfonamide, 

6) 6-amino-N-(3-bromo-4-chloro-1 H-indol-7-yl)-3-pyridmesuJonamide, 

15 7 ) N-(3-bromo-5-methyl-1H-indol-7-yl)-5-cyano-2-tliiophnenesulfonamide and 

B)2-ammo-N-(4-bromo-3-chloro-1H-indol-7-yl)-5-pyrimidinesulfonamide. 

11. An antiangiogenic agent which comprises the indole compound as claimed in any of Claims 1 to 1 0, its pharmaco- 
logically acceptable salt or hydrates thereof as an effective ingredient. 

20 

12. A use of the indole compound as claimed in any of claims 1 to 1 0, its pharmacologically acceptable salt or hydrates 
thereof for the manufacture of a preventive or therapeutic agent for the diseases against which an antiangiogenic 
agent is effective for prevention or therapy thereof. 

25 13. An antitumor agent which comprises the indole compound claimed in any of Claims 1 to 1 0, its pharmacologically 
acceptable salt or hydrates thereof as art effective Ingredient. 

14. A ttierapeutic agent for pancreatic cancer which comprises the indole compound as claimed in any of Claims 1 to 
10, its pharmacologically acceptable salt or hydrates thereof as an effective ingredient. 

30 

15. A therapeutic agent for cancer of the colon which comprises the indole compound as claimed in any of Claims 1 to 
10, its pharmacologically acceptable salt or hydrates thereof as an effective ingredient. 

16. A therapeutic agent for gastric cancer which comprises the indole compound as claimed in any of Claims 1 to 10, 
35 its pharmacologically acceptable salt or hydrates thereof as an effective ingredient 

17. A therapeutic agent for breast cancer which comprises the indole compound as claimed in any of Claims 1 to 10, 
its pharmacologically acceptable salt or hydrates thereof as an effective ingredient. 

40 18. A therapeutic agent for prostatic cancer which comprises the indole compound as claimed in any of Claims 1 to 1 0, 
its pharmacologically acceptable salt or hydrates thereof as an effective ingredient. 

19. A therapeutic agent for lung cancer which comprises the indole compound as claimed in any of Claims 1 to 10, its 
pharmacologically acceptable salt or hydrates thereof as an effective ingredient. 

45 

20. A therapeutic agent for ovarian cancer which comprises the indole compound as claimed in any of Claims 1 to 1 0, 
its pharmacologically acceptable salt or hydrates thereof as an effective ingredient. 

21. A suppressor for metastasis of cancer which comprises the indole compound as claimed in any of Claims 1 to 1 0, 
so te pharmacologically acceptable salt or hydrates thereof as an effective ingredient. 

22. A therapeutic agent for diabetic retinopathy which comprises the indole compound as claimed in any of Claims 1 to 
1 0, its pharmacologically acceptable salt or hydrates thereof as an effective ingredient. 

55 23. A therapeutic agent for rheumatic arthritis which comprises the indole compound as claimed in any of Claims 1 to 
1 0, its pharmacologically acceptable salt or hydrates thereof as an effective ingredient. 

24. A therapeutic agent for hematoma which comprises the indole compound as claimed in any of Claims 1 to 10, its 
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pharmacologically acceptable salt or hydrates thereof as an effec:ive ingredient 



25. A method for preventing or treating a disease against which inhibitory effect of angiogenesis at the site of tumor, 
rheumatic arthritis or diabetic retinopathy is effective for the prevention or treatment thereof, by administering a 
s pharmacologically effective dose of the indole compound as claimed in any of Claims 1 to 10, its pharmacologically 

acceptable salt or hydrates thereof to a patient 

25. A use of the indole compound as claimed in any of Claims 1 to 1 0, its pharmacologically acceptable salt or hydrates 
thereof for the manufacture of an antitumor agent, a therapeutic agent for pancreatic cancer, a therapeutic agent 
w for colon of the cancer, a therapeutic agent for gastric cancer, a therapeutic agent for breast cancsr, a therapeutic 
agent for prostatic cancer, a therapeutic agent for lung cancer, a therapeutic agent for ovarian cancer, a suppressor 
for metastasis of cancer, a therapeutic agent for diabetic retinopathy, a therapeutic agent for rheumatic arthritis or 
a therapeutic agent for hematoma. 

is 27. The method as claimed in Claim 25, wherein the disease is tumor, pancreatic cancer, cancer of the colon, gastric 
cancer, breast cancer, prostatic cancer, lung cancer, ovarian cancer, metastasis of cancer, diabetic retinopathy, 
rheumatic arthritis or hematoma. 
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INTERNATIONAL SEARCH REPORT 



PCT/JPOO/01071 



A. CLASSIFICATION OF SUBJECT MATTER 

int. CI 1 C07D20S/08. 30, 42, 401/12, 403/12, 409/12, A61K31/404, 4439, 506 
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